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LETTER  OF  TRANSMITTAL 

To  His  Excellency, 

THE  HONORABLE  OLIVER  H.  SHOUP, 

Governor  of  Colorado. 

Sir:  In  compliance  with  the  provisions  of  Section  4268,  Re- 
vised Statutes  of  Colorado,  1908,  as  amended  by  the  22nd  General 
Assembly,  1919,  I  have  the  honor  to  transmit  herewith  the  Annual 
Report  of  the  State  Bureau  of  Mines  for  the  year  1921. 

Respectfully  submitted, 

HORACE  F.  LUNT, 

Commissioner  of  Mines. 

State  Capitol, 
Denver,  Colorado. 
May  1,  1922. 


PERSONNEL  OF  THE  BUREAU  OF  MINES  OF  THE  STATE 

OF  COLORADO 

HORACE  F.  LUNT,  Commissioner  of  Mines Denver 

T.  R.  HENAHEN,  Inspector,  District  No.  1 Denver 

M.  J.  McCarthy,  inspector,  District  No.  2 Cripple  Creek 

R.  J.  MURRAY,  Inspector,  District  No.  3 Salida 

ROBERT  INNES,  Inspector,  District  No.  4 Montrose 

MISS  ETHEL  M.  FLANDERS,  Chief  Clerk Denver 

MRS.  A.  M.  NICKERSON,  Stenographer Denver 


DISTRICTS  OF  INSPECTION 

DISTRICT  No.  1— Moffat,  Routt,  Jackson,  Grand,  Larimer,  Boul- 
der, Gilpin,  Clear  Creek,  Jefferson,  Denver,  Weld,  Adams, 
Arapahoe,  Morgan,  Logan,  Sedgwick,  Phillips,  Washington 
and  Yuma  Counties. 

DISTRICT  No.  2— Douglas\  Elbert,  Teller,  El  Paso,  Fremont, 
Custer,  Huerfano,  Las  Animas,  Pueblo,  Lincoln,  Kit  Carson, 
Cheyenne,  Kiowa,  Crowley,  Otero,  Bent,  Prowers  and  Baca 
Counties. 

DISTRICT  No.  3— Rio  Blanco,  Garfield,  Mesa^,  Delta,  Eagle,  Sum- 
mit, Pitkin,  Lake,  Park  and  Chaffee  Counties. 

DISTRICT  No.  4 — Montrose,  San  Miguel,  Dolores,  Montezuma, 
Ouray,  San  Juan,  La  Plata,  Gunnison^,  Hinsdale,  Saguache^, 
MineraP,  Rio  Grande,  Alamosa,  Archuleta,  Conejos  and  Cos- 
tilla Counties. 


'The  northern  part  of  Douglas  County  lias  boon  temporarily  transferred 
to  District  No.   1. 

^The  southwestern  part  of  Mesa  County  has  been  temporarily  transferred 
to  District  No.   4. 

"That  part  of  Sapuache  County  lying-  east  of  the  Continental  Divide,  the 
northern  part  of  Gunnison  County  and  Mineral  County  have  been  temporarily 
transferred   to   District  No.   3. 


INTRODUCTION 

The  activities  of  the  Bureau  of  Mines  during  1921  were  con- 
fined to  the  usual  routine,  no  funds  for  any  special  work  being 
provided. 

The  four  inspectors  visited  practically  all  of  the  operating 
metal  mines,  quarries,  mills  and  smelters  at  least  once  during  the 
year.  Most  of  the  larger  operations  were  inspected  more  than 
once.  The  object  of  these  inspections  is  to  eliminate,  as  far  as  pos- 
sible, unsafe  conditions  and  practices.  In  general,  this  work  meets 
with  the  lively  co-operation  of  the  mine  operators. 

The  Commissioner  and  Inspectors  are  anxious  to  help  the  min- 
ing industry  in  every  legitimate  manner  and  wish  to  be  called 
upon  whenever  their  services  can  be  used. 

Inquiries  regarding  the  mines  and  mineral  resources  of  the 
state  and  questions  regarding  the  demand  and  market  for  less 
common  mineral  products  are  constantly  coming  into  the  Bureau. 
An  earnest  endeavor  is  made  to  furnish  the  information  desired. 
Helpful  co-operation  is  often  received  from  the  Colorado  Geologi- 
cal Survey,  the  United  States  Bureau  of  Mines  and  the  United 
States  Geological  Survey. 

On  account  of  lack  of  funds  it  has  been  impossible  to  give  the 
State  Mineral  Collection  the  attention  it  deserves.  During  the 
past  year  a  few  new  specimens  have  been  received  and  most  of  the 
collection  has  been  cleaned. 

The  Commissioner  takes  this  opportunity  of  expressing  his 
appreciation  of  the  loyal  and  efficient  services  that  have  been 
rendered  by  the  entire  personnel  of  the  Bureau. 
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METAL  MINING  IN  1921 

GENEKAL  CONDITIONS 

The  Colorado  metal  mining'  industry  is  in  a  much  healthier 
condition  than  it  was  a  year  ago,  although  it  has  not  yet  entirely 
recovered  from  the  post-war  depression  of  the  latter  part  of  1920 
and  the  early  months  of  1921.  The  end  of  1921  Avas  marked  by 
distinct,  though  sliglit,  improvement  in  most  of  the  metal  mining 
districts.  Reductions  in  wage  scales  and  the  decreasing  costs  of 
supplies,  together  with  small  advances  in  base  metal  prices,  had 
a  favorable  effect.  Further  activity  is  confidently  expected  dur- 
ing 1922. 

The  Pueblo  Smelter  of  the  American  Smelting  and  Refining 
Company  was  forced  to  close  by  the  flood  early  in  June.  Since 
that  time  the  only  lead  smelters  that  have  been  operating  are 
those  at  Leadville  and  Durango.  The  only  zinc  plant  that  was 
operated'  during  the  year  Avas  the  oxide  plant  of  the  United  States 
Zinc  Company  at  Pueblo.  The  Western  Zinc  Oxide  Company  at 
Leadville  and  the  River  Smelting  and  Refining  Company  at  Flor- 
ence will  probably  be  operated  during  1922. 

The)  demand  for  radium  fell  oi¥  during  the  year  which  caused 
a  marked  decrease  in  carnotite  mining  in  Montrose  and  adjoining 
counties. 

Considerable  development  work  was  done  in  the  oil  shale 
fields  in  Garfield  and  ]\Tesa  counties.  Several  companies  have 
erected  experimental  reduction  plants,  but  there  has  been  no  com- 
mercial production  as  yet. 

REVIEW  OF  ^1^1  IE  PRINCIPAL  DISTRICTS 

There  were  a  great  many  small  scale  operations  in  Boulder, 
(Jilpin  and  Clear  Creek  counties,  but  the  production  as  a  whole 
\\;is  very  small,  (-onditions  were  improving  at  the  end  of  the 
year. 

In  Summit  County  at  Breckenridge  tlic  Wellington,  Avhich 
lijid  l)een  the  largest  mine  of  the  county  for  many  years,  made  no 
production,  work  being  confincMl  to  keeping  the  mine  open.  The 
Royal  Tiger  was  in  o])eratioii  on  a  small  scab*  throughout  the 
year.  A  discovery  of  rich  silver  o\'(\  in  the  Warriors  Mark,  near 
I>oreas  Pass,  was  j-eported.  Two  gold  drcnlges  Avere  in  operation 
in  the  valley  of  the  l^lue  River  north  of  Breckenridge.  The  Penn- 
sylvania inine  and  mill  ;it  I\Io?ite/uma  were  operated  for  a  few 
mionths.  Several  othei-  mines  in  the  county  were  worked  in  a 
small  way. 
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The  London  mine  was  the  largest  producer  in  Park  County. 
Several  small  oi)erations  in  other  Alma  mines  were  begun  late  in 
the  season.  The  Hilltop,  on  the  Mosquito  Range  between  Pair- 
play  and  Leadville,  was  operated  for  a  few  months.  Construction 
work  on  the  Fairplay  dredge  was  continued ;  it  will  probably  start 
digging  during  the  summer  of  1922. 

The  Eagle  mine  at  Oilman  was  the  only  important  operation 
in  Eagle  County.  A  large  tonnage  of  fluxing  ore  was  shipped 
from  this  propert}^  to  Colorado  and  Utah  smelters. 

There  was  less  work  in  Lake  County  than  for  many  years. 
The  most  important  event  at  Leadville  was  the  starting  of  a 
tunnel,  financed  by  local  people,  in  Canterbury  Hill  to  explore 
the  ground  north  of  the  main  productive  area  where  the  possi- 
bilities of  discovering  important  new  ore  bodies  are  believed  to  be 
excellent. 

In  Pitkin  County,  around  Aspen,  the  Cowenhoven  tunnel 
was  reopened  and  development  work  on  a  number  of  other  prop- 
erties was  prosecuted.  The  Hunter  Creek  mill  was  improved  and 
an  aerial  tramway  built  to  transport  ore  from  the  Park  tunnel. 

There  was  very  little  mining  done  in  Gunnison,  Ftemont  and 
Custer  Counties. 

The  Eagle  and  Cocomongo  mines  were  the  chief  prodacers  in 
Saguache  County. 

The  Monon  at  Sunnyside  aind  the  New  York  at  Creede  pro- 
duced most  of  the  ore  from  Mineral  County.  The  fluorspar  mine 
at  Wagon  Wheel  Gap  was  idle  during  the  greater  part  of  the  year. 

There  was  very  little  mining  in  Hinsdale  County,  but  a  num- 
ber of  small  operations  were  started  late  in  the  year. 

Very  few  mines  in  San  Juan  County  were  operated  during  the 
first  part  of  the  year,  but  there  was  some  renewal  of  activity  late 
in  the  season. 

The  Atlas  and  the  Mountain  Top  in  Ouray  County  were  op- 
erated continuously  and  were  the  chief  producers.  Several  other 
properties  were  worked  intermittently. 

In  San  Miguel  County  the  Smuggler-Union  and  the  Tomboy 
continued  large  scale  operations.  The  new  Smuggler-Union  flo- 
tation mill  was  completed  and  started  during  the  summer.  The 
Alta  mine  resumed  production  about  the  same  time.  The  Liberty 
Bell,  which  had  been  one  of  the  principal  producers  of  Telluride 
ever  since  the  early  days,  ceased  operations.  Several  mines  in 
the  Ophir  district  were  worked  in  a  small  way. 

Very  little  work  was  done  in  Dolores  and  La  Plata  Counties. 

There  was  considerable  activity  in  the  carnotite  districts  of 
Montrose  and  adjoining  parts  of  Mesa  and  San  Miguel  Counties 
during  the  first  part  of  the  year,  but  practically  none  at  the  close. 

The  Cripple  Creek  district  in  Teller  County  showed  an  in- 
creasing amount  of  work  throughout  the  year. 
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HISTORICAL  NOTE 

The  Bureau  of  Mines  of  the  State  of  Colorado  was  estab- 
lished by  an  act  of  the  Tenth  General  Assembly,  approved  Marcli 
30,  1895.  This  act  repealed  a  previous  act  creating  an  "Inspector 
of  Metalliferous  Mines,"  which  Avas  passed  in  1889,  The  Bureau 
of  Mines  law  established  the  office  of  Commissioner  of  Mines,  pro- 
vided for  in  the  State  Constitution,  and  charged  him,  among  other 
things,  with  the  supervision  of  metal  mine  inspection  and  the  en- 
forcement of  laws  relating  to  safety  and  health  in  metal  mines. 
Subsequently  this  was  broadened  to  include  ''any  ore  mill,  sam- 
pling works,  smelter,  metallurgical  plant,  rock  quarry,  clay  pit, 
railroad  tunnel,  rock  excavation  or  mine  of  whatsoever  kind  or 
character,  except  coal  mines."  The  Commissioner  of  Mines  was 
also  charged,  "as  he  has  opportunity  and  means,"  to  collect  min- 
eral specimens  and  exhibit  the  same,  to  collect  books  relating  to 
mining  and  geology,  to  collect  and  preserve  data  regarding  min- 
ing methods,  mining  costs,  milling,  metallurgy,  geology,  mineral 
deposits  of  all  kinds,  and  so  on.  Aside  from  the  purchase  of  the 
Eisner  collection  of  minerals,  very  little  "opportunity  and  means" 
has  been  granted  to  the  Commissioners  for  anything  except  in- 
spection work.  The  present  activities  of  the  Bureau  of  Mines  are 
treated  elsewhere  in  this  report. 

COMMISSIONERS  OF  MINES 

Harry  A.  Lee May  11, 1895-May  10, 1903 

E.  L.  White   May  10, 1903-May  10, 1907 

T.  J.  Dalzell  May  10, 1907-May  10, 1911 

T.  R.  Henahen May  10, 1911-May  10, 1915 

Fred  Carroll    May  10,  191 5- June  1,  1919 

Horace  F.  Lunt June  1,  1919- 
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PUBLICATIONS  OF  THE  BUREAU 
OF  MINES 

BULLETINS 

Bulletin  No.  1,  Recommendations  for  Safety  Appliances  in  Min- 
ing, Harry  A.  Lee,  Commissioner  of  Mines,  1896. 

Bulletin  No.  2,  Precious  Metal  Production  for  year  1898,  Harry 
A.  Lee,  Commissioner  of  Mines,  1899. 

Bulletin  No.  3,  Mining  Laws  Relative  to  Bureau  of  Mines.  Pre- 
cious Metal  Production,  Harry  A.  Lee,  Commissioner  of 
Mines,  1899. 

Bulletin  No.  4,  Precious  Metal  Production,  Harry  A.  Lee,  Com- 
missioner of  Mines,  1901. 

Bulletin  No.  5,  Precious  Metal  Production,  Harry  A.  Lee,  Com- 
missioner of  Mines,  1902. 

Bulletin  No.  6,  Regulations  Relative  to  the  Construction,  Equip- 
ment and  Operation  of  Metalliferous  Mines,  Mills  and  Metal- 
lurgical Plants,  Recommendations  and  Mineral  Production 
for  1905,  E.  L.  White,  Commissioner  of  Mines,  1906. 

Bulletin  No.  7,  Federal  and  State  Laws  Relating  to  Mining,  Fred 
Carroll,  Commissioner  of  Mines,  1916. 

Supplement  to  Bulletin  7,  Mining  Laws  Enacted  by  the  Twenty- 
first  General  Assemblv,  Fred  Carroll,  Commissioner  of  Mines, 
1917. 

Supplement  No.  2  to  Bulletin  No.  7,  Amendments  to  the  Mining 
Laws  Enacted  by  the  Twenty-second  General  Assembly, 
Horace  F.  Lunt,  Commissioner  of  Mines,  1919. 

Supplement  No.  3  to  Bulletin  No.  7,  Amendments  to  Laws  Re- 
lating to  Mining  Enacted  by  the  Twenty-third  General  As- 
sembly, Horace  P.  Lunt,  Commissioner  of  Mines,  1921. 

Bulletin  No.  8.  The  Oil  Shales  of  Northwestern  Colorado,  Horace 
F.  Lunt,  Commissioner  of  Mines,  1919. 

Bulletin  No.  9,  Mine  Safety  Standards,  Horace  F.  Lunt,  Commis- 
sioner of  Mines,  1920. 

REPORTS 

Report  of  Bureau  of  Mines,  Colorado,  from  its  establishment  in 
May,  1895,  to  November  30,  1896,  Harry  A.  Lee,  Commissioner 
of  Mines,  1896. 

Report  for  the  Year  1897,  Harry  A.  Lee,  Commissioner  of  Mines, 
1898. 

bilities  of  discovering  important  new  ore  bodies  is  believed  to  be 
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Report  for  the  Year  1898,  Harry  A.  Lee,  Commissioner  of  Mines, 
1899. 

Biennial  Report  for  the  Years  1899-1900,  Harry  A.  Lee,  Commis- 
sioner of  Mines,  1900. 

Biennial  Report  for  the  Years  1901-1902,  Harry  A.  Lee,  Commis- 
sioner of  Mines,  1903, 

Biennial  Report  for  the  Years  1903-1904,  E.  L.  White,  Commis- 
sioner of  Mines,  1905. 

Biennial  Report  for  the  Years  1905-1906,  E.  L.  White,  Commis- 
sioner of  Mines,  1907. 

Biennial  Report  for  the  Years  1907-1908,  T.  J.  Dalzell,  Commis- 
sioner of  Mines,  1909. 

Biennial  Report  for  the  Years  1909-1910,  T.  J.  Dalzell,  Commis- 
sioner of  Mines,  1911. 

Biennial  Report  for  the  Years  1911-1912,  T.  R.  Henahen,  Commis- 
sioner of  Mines,  1913. 

Biennial  Report  for  the  Years  1913-1914,  T.  R.  Henahen,  Commis- 
sioner of  Mines,  1914. 

Biennial  Report  for  the  Years  1915-1916,  Fred  Carroll,  Commis- 
sioner of  Mines,  1916. 

Biennial  Report  for  the  Years  1917-1918,  Fred  Carroll,  Commis- 
sioner of  Mines,  1919. 

Annual  Report  for  the  Year  1919,  Horace  F.  Lunt,  Commissioner 
of  Mines,  1920. 

Annual  Report  for  the  Year  1920,  Horace  F.  Lunt,  Commissioner 
of  Mines,  1921. 


At  the  time  this  report  ^ioes  to  press,  there  are  available  for 
distribution  copies  of  the  Biennial  Report  for  1915-1916,  Aiiuual 
Reports  for  1919  and  1920,  Bulletins  7,  8  and  9.  The  price  of 
I^ulletin  7,  with  su])plements,  is  50  cents,  all  other  availal)le  pub- 
lications are  free.  The  supply  of  publications  not  mentioned 
above  is  exhausted,  but  copies  may  be  found  in  many  of  tlie  ]uib- 
lic,  state  and  college  libraries  throughout  the  country. 
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HOISTING  SIGNALS 

A  law  Jessed  in  1903  requires  the  Comniis.sioner  of  Mines  to 
establish  a  code  of  hoisting  signals  which  shall  be  used  in  all 
Colorado  mines  having  hoisting  machinery.  The  code  heretofore 
established  comjprises  signals  for  25  stations.  One  shaft  has,  dur- 
ing the  past  year,  been  sunk  to  the  26th  level  and  the  Commis- 
sioner has  been  called  upon  to  establish  signals  for  stations  below 
25.  This  has  been  done  by  following  the  logical  sequence  of  the 
signals  now  in  use.  The  code  now  approved  is  given  below.  Ex- 
cept for  the  addition  mentioned  above,  there  is  no  change  from 
the  code  made  effective  January  1,  1917. 

CODE  OF  SIGNALS 
1  Bell,  Hoist. 
1  Bell,  Stop  (if  in  motion). 

1  Bell,  Cage,  Skip,  or  Bucket  release. 

2  Bells,  Lower. 

3  Bells,  Men  on. 

7  Bells,  Shaft  Accident  and  Danger  Signal.     (The  cage  or  other 

shaft  conveyance  must  not  be  moved  until  the  engineer 
is  notified  by  8  bells  or  otherwise  that  it  is  safe  to  do  so.) 

8  Bells,  Danger  removed.     (To  be  used   only   after   7   bells,   the 

danger  signal,  has  been  given.) 

3-3-1  Bells,  Hoist  slowly  and  Avith  great  care. 

3-3-2  Bells,  Lower  slowly  and  with  great  care. 

3-4-     Bells,  Tools,  timber,  or  other  material  on;  run  slowly. 

3-3-3  Bells,  General  danger  and  fire  alarm.  (This  should  be 
flashed  on  the  electric  lighting  circuit  as  well  as  given 
by  the  bell  signals.) 

3-2-1  Bells,  Ready  to  Shoot.  (The  engineer  should  answer  this 
signal  hy  raising  the  shaft  conveyance  a  foot  or  two  and 
lowering  it  again.  He  must  then  remain  at  his  post  until 
he  has  hoisted  the  men  away  from  the  shots.) 

STATION  SIGNALS 


1-1  Bells, 

1st  Station. 

1-2  Bells, 

2nd  Station. 

1-3  Bells, 

3rd  Station. 

1-4  Bells, 

4th  Station. 

1-5  Bells, 

5th  Station. 

2-1  Bells, 

6th  Station. 
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2-2  Bells,  7th  Station. 

2-3  Bells,  8th  Station. 

2-4  Bells,  9th  Station. 

2-5  Bells,  10th  Station. 

4-1  Bells,  11th  Station. 

4-2  Bells,  12th  Station. 

4-3  Bells,  13th  Station. 

4-4  Bells,  14th  Station. 

4-5  Bells,  15th  Station. 

5-1  Bells,  16th  Station. 

5-2  Bells,  17th  Station. 

5-3  Bells,  18th  Station. 

5-4  Bells,  19th  Station. 

5-5  Bells.  20th  Station. 

6-1  Bells,  21st  Station. 

6-2  Bells,  22nd  Station. 

6-3  Bells,  23rd  Station. 

6-4  Bells,  24th  Station. 

6-5  Bells,  25th  Station. 

7-1  Bells,  26th  Station. 

7-2  Bells,  27th  Station. 

7-3  Bells,  28th  Station. 

7-4  Bells,  29th  Station. 

7-5  Bells,  30th  Station. 

RULES  GOA^RNING  SIGNALS. 

1.  Easily  readable  copies  of  the  approved  code,  including 
such  station  sifi'nals  as  are  in  use,  must  be  posted  in  sight  of  the 
engineer  and  at  each  station,  including  the  collar  of  the  shaft. 
In  addition,  each  station  must  have  a  legible  sign  showing  the 
number  of  the  station. 

2.  In  giving  signals,  make  strokes  at  regular  intervals.  Each 
pause  (-)  should  take  the  same  time  as  one  stroke  of  the  bell. 

3.  After  rccoiving  any  signal  beginning  with  three  (3)  bells, 
the  engineer  shall  not  move  shaft  conveyance  for  at  least  five  (5) 
seconds. 

4.  WHien  men  are  to  be  hoisted  or  lowered  the  signal  for 
**Men  on"  (3  bells),  should  be  given  before  they  get  on  the  shaft 
conveyance.  The  signal  to  hoist  or  lower  (1  or  2  bells)  should  be 
given  after  the  men  are  on  the  conveyance. 

5.  After  the  ''ready  to  shoot"  signal  (3-2-1  bells)  has  been 
given  and  answered  by  the  engineer's  raising  and  lowering  the 
bucket  or  the  other  shaft  conveyance,  the  ''men  on"  signal  (3 
bells)  must  be  given  before  the  fuses  are  spit,  then  after  spitting 
fuse,  the  men  should  iret  on  the  bucket  and  give  the  hoisting  sig- 
nal n  bell). 

6.  Signals  beginning  with  three  (3)  bells  mean  CAUTION 
and  nothing  in  conflict  therewith  will  be  allowed.    Signals  to  meet 
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local  demands,  not  in  conflict  with  the  above,  may  be  used,  but 
such  signals  must  be  posted  in  clear  and  legible  form  in  connection 
with  the  above  code. 

7.  The  apparatus  for  giving  signals  must  be  within  easy 
reach  of  men  on  the  shaft  conveyance  and  must  be  such  that  it 
can  be  operated  without  undue  effort.  Electrically  operated  sig- 
nals should  be  used  wherever  practicable. 

8.  Where  there  is  no  separate  signal  system  for  signalling  to 
the  engineer  or  eager  that  the  shaft  conveyance  is  wanted,  great 
care  must  be  exercised  by  the  person  giving  the  calling  signal  to 
prevent  interference  with  operating  signals.  Separate  signal  s^'s- 
tems  for  calling  and  operating  should  be  used  wherever  prac- 
ticable. 

9.  "Any  person  giving,  or  causing  to  be  given,  false  signals, 
or  riding  upon  any  cage,  skip,  or  bucket  upon  signals  that  might 
indicate  that  no  person  is  aboard,  or  giving  signals  when  not  prop- 
erly authorized  to  do  so,  shall  be  deemed  guilty  of  a  misde- 
meanor."    (Session  Laws  of  1921,  Ch.  177,  Sec.  6,  p.  606.) 


In  order  to  preserve  uniformity,  copies  of  the  approved  sig- 
nal code,  printed  on  linen,  will  be  furnished  free  to  Colorado  mine 
operators  upon  application  to  the  Commissioner  of  Mines  or  the 
State  Mine  Inspectors.  It  is  recommended  that,  where  operations 
are  of  any  permanence,  codes  painted  on  boards,  or  enameled  iron 
sisrns  be  used. 


GASOLINE  ENGINES  PROHIBITED  UNDERGROUND. 

In  several  instances  during  the  past  year  the  inspectors  have 
found  gasoline  engines  in  underground  workings  and  have  or- 
dered their  immediate  removal.  The  use  of  gasoline,  or  other  in- 
ternal combustion  engines  underground  is  an  extremely  danger- 
ous practice.  It  introduces  a  double  hazard,  that  of  fire  from  the 
accidental  ignition  of  the  fuel  and  the  still  more  dangerous  possi- 
bility of  the  carbon  monoxide  and  other  poisonous  constituents  of 
the  exhaust,  contaminating  the  mine  atmosphere. 

It  should  be  well  understood  by  all  Colorado  mine  operators 
that  the  use  of  internal  combustion  engines  underground  is  abso- 
lutelv  forbidden. 
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PRODUCTION 

Gold,  Silver,  Copper,  Lead  and  Zinc. 

The  production  of  gold,  silver,  copper,  lead  and  zinc  for  1920 
and  1921  is  shown  in  Table  I.  The  figures  for  1920  are  final ;  those 
for  1921  are  preliminary  and  subject  to  correction. 

The  gold  dredges  in  Summit  County,  the  production  of  which 
is  included  with  that  of  the  lode  mines  in  Table  I,  recovered  bul- 
lion containing  about  16,420  ounces  of  gold  and  4,250  ounces  of 
silver. 

Manganese. 

The  entire  manganese  production  of  the  State  during  the  past 
two  years  has  been  from  Leadville.  In  1920  it  amounted  to  31,912 
tons  with  a  value  of  $250,762.  In  1921  only  1,395  tons,  valued  at 
^17,032,  were  produced.  Unfavorable  conditions,  chiefly  high 
freight  rates,  have  caused  a  complete  cessation  of  manganese  ore 
production  in  Colorado. 

Uranium,  Vanadium  and  Radium. 

The  1921  production  of  carnotite  ores  amounted  to  8,167  tons, 
containing  241,175  pounds  of  uranium  oxide,  valued  at  $640,320; 
688,880  pounds  of  vanadium  pentoxide,  valued  at  $182,484;  and 
30.943  grams  of  radium.  The  value  of  the  radium  is  covered  by 
that  of  the  uranium  oxide.  The  companies  that  mined  the  ores 
reduced  them ;  consequently  the  values  given  are  largely  hypo- 
thetical, lliey  are  estimated  from  prices  offered  for  similar  ores. 
The  production  was  from  Montrose  and  adjoining  counties. 

No  roscoelite  or  otlier  vanadium  ores  were  mined  during  1921. 

In  1920  tlic  production  of  carnotite  and  simihir  ores  amounted 
to  12,220  tons,  valued  at  $1,174,071.  There  was  also  produced 
1,329  Ions  of  roscoelite  ores  valued  at  $1,176,309. 

Fluorspar, 

The  1921  production  oL'  tluors|)ar  amounted  to  3,116  tons, 
valued  at  $39,610,  an  average  of  $12.71  per  ton.  In  1920  the  pro- 
duction was  12,852  tons  with  a  value  of  $251,308,  the  average  price 
IxMug  $19.55  ))er.ton.  A  I'cw  huudi-ed  tons  Avere  ])ro(luced  from 
the  l)Oiihh'r  CouiilN'  deposits  duriug  1!)2();  all  the  rest  was  from 
Mineral  County. 


TABLE  I 

PRODUCTION  OF  THE  PRINCIPAL  METALS  IN  COLORADO  IX 

Compiled  from  fl^uree  by  C.   W    Henderson.   Mineral   Oeoeraiiher.   U.  S.   Oooloeical   Survey. 
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Miscellaneous. 


Brick,  clay,  fire  clay,  gypsum,  lime,  mica,  granite,  sandstone 
and  other  non-metallic  minerals  have  been  produced  to  meet  local 
demands. 

There  was  no  production  of  tungsten  or  molybdenum. 

Acknowledgment. 

Thanks  are  due  to  George  Otis  Smith,  Director,  and  C.  W. 
Henderson,  Mineral  Geographer,  of  the  United  States  Geological 
Survey,  for  the  production  statistics. 
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ACCIDENTS 

The  accidents  which  occurred,  during  1921,  to  workers  in  and 
about  the  mines,  mills,  smelters  and  quarries  are  tabulated  in  the 
following  tables  according*  to  the  U.  S.  Bureau  of  Mines  system 
of  classification. 

NOTES  ON  THE  FATAL  ACCIDENTS  OF  1921. 
UNDERGROUND. 

February  20,  in  the  Cripple  Creek  district,  F.  E.  Kates,  age 
22,  a  miner,  was  caught  and  crushed  to  death  by  a  rock  weighing 
about  two  tons  which  fell  from  the  roof  of  the  drift  in  which  he 
was  working.  As  the  rock  was  too  large  to  show  that  it  Avas  loose 
by  sounding  it,  the  accident  must  be  classed  as  unavoidable. 

February  20,  in  Ouray  County,  Joseph  Carroll,  age  31,  a 
miner,  fell  from  a  platform  in  a  raise  to  the  level  65  feet  below. 
His  skull  was  fractured  and  he  died  the  following  day.  Possibly 
a  more  substantial  platform  would  have  prevented  this  accident. 

March  23,  near  Telluride,  T.  O.  Meyers,  age  24,  a  chute 
blaster,  was  blown  to  pieces,  supposedly  while  preparing  to  blast 
a  chute.  The  cause  of  the  accident  is  not  definitely  knoAvn  but 
there  is  reason  to  believe  that  it  was  due  to  carelessness  on  the 
part  of  the  deceased. 

April  11,  near  Telluride,  Joe  Dallefesti,  age  41,  a  tiiuberman, 
was  working  in  a  stope  on  a  staging  Avhich  broke,  precii)italing 
him  to  the  muck  pile  15  or  20  feet  below.  He  received  injuries 
which  resulted  in  his  death  12  days  later.  If  the  deceased  and  his 
partner  had  examined  the  staging  carefully  before  going  to  work 
they  would  probably  have  discovered  its  weakness  and  prevented 
the  accident. 

On  April  28,  near  Telluride,  Alfonzo  Pollaora,  age  30,  a  stope 
cleaner,  was  working  in  an  old  stope  when  some  rock  fell  from  the 
hanfring  wall,  injuring  him  so  that  he  died  a  fcAv  days  later.  The 
accident  was  due  to  insufficient  timbering  in  the  stope. 

June  16,  in  Dolores  County,  J.  M.  Stamphel,  age  28,  a  machine 
man,  L.  J.  Stam])h('l,  age  20,  a  machine  helper,  and  A.  C.  Stiles, 
age  47,  a  blacksmilli,  were  overcome  by  gas  in  a  raise  and  were 
dead  when  laK'cn  out.  Stiles  liad  gone  into  the  raise  to  try  and 
rescue  the  other  two.  This  accident  was  due  to  la(4<  of  ventilation 
in  the  I'iiise,  Mggi-avated  })y  the  use  of  ohl  dynamite,  A\liich  prob- 
a])ly  burned  instead  of  exploding. 
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July  28,  near  Telliiride,  John  Erickson,  age  28,  a  timberman, 
was  overcome  by  powder  gas  in  a  raise.  He  was  able  to  climb 
out,  but  fell  dead  a  few  minutes  later.  His  death  was  due  to  lack 
of  ventilation  in  the  raise. 

Aug-ust  21,  in  0\iray  County,  Louis  Zamboni,  age  33,  a  car 
loader,  started  an  electric  locomotive  while  standing  on  the 
ground  beside  it.  He  could  not  stop  the  locomotive,  was  caught 
between  a  car  and  a  chute  and  had  his  neck  broken.  The  acci- 
dent was  due  to  his  failure  to  obey  orders  to  spot  cars  by  hand. 

August  21,  near  Telluride,  Alfred  Hill,  age  44,  a  trammer, 
while  drawing  a  chute  at  an  ore  pass,  slipped  and  fell  through  a 
hole  into  the  ore  pass  which  he  himself  had  left  unguarded.  His 
head  and  body  were  crushed  so  that  he  died  instantly.  His  own 
carelessness  was  the  cause  of  his  death. 

August  22,  in  Jackson  County,  Lew  Chivons,  age  69,  a  pros- 
pector, was  spitting  holes  in  the  breast  of  a  tunnel  when  one  ex- 
ploded close  to  his  head,  which  was  badly  mangled.  This  acci- 
dent was  undoubtedly  due  to  using  fuses  that  were  too  short. 

September  23,  in  Boulder  County,  R.  B.  Hallowell,  age  49, 
a  miner,  was  laying  track  in  a  drift  when  a  large  slab  of  rock 
fell  from  the  roof,  killing  him  instantly.  This  must  be  classed  as 
an  unavoidable  accident  as  there  was  no  reason  to  suspect  that 
the  ground  was  unsafe. 

November  9,  in  Pitkin  County,  Frank  Day^valt,  age  45,  a  tim- 
berman, was  caught  by  a  run  of  fine  dirt  through  a  crib  on  the 
side  of  a  tunnel.  He  was  thrown  to  the  floor  and  his  neck  broken 
by  the  fall.    Xo  one  can  be  blamed  for  this  accident. 

December  8,  near  Telluride,  George  Zinkovitch,  age  40,  a  ma- 
chine man,  was  crushed  to  death  by  a  rock  which  fell  from  the 
hanging  wall  in  the  stope  where  he  was  drilling.  As  he  had  been 
told  by  the  shift  boss  to  bar  the  rock  down,  his  own  failure  to 
obey  orders  was  the  cause  of  his  death. 

On  December  26,  near  Telluride,  Dennis  Mullen,  age  44,  a 
machine  man,  was  crushed  to  death  by  a  rock  which  fell  on  him 
from  the  hanging  wall  of  a  stope  in  which  he  was  drilling.  Lack 
of  care  in  barring  down  before  going  to  work  caused  his  death. 

Shaft. 

January  31,  in  the  Cripple  Creek  district,  P.  S.  McNeeley,  age 
34,  a  topman,  while  unloading  timber  at  the  surface,  stepped  on 
the  cage  after  giving  the  signal  to  lower.  He  was  caught  between 
the  cage  and  timbers  and  his  neck  broken.  The  deceased's  own 
carelessness  was  the  cause  of  his  death. 

Surface. 

March  24,  near  Telluride,  Walter  Bakemier,  age  23,  a  bucket- 
loader,  went  into  the  lower  part  of  a  bin  to  bar  down  ore-,  the  ore 
ran  down  and  buried  him  so  that  he  died  of  suffocation.  His 
death  was  due  to  the  dangerous  practice  of  barring  down  from  a 
place  where  escape  from  a  run  of  ore  is  difficult. 
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Smelters. 

January  3,  at  a  smelter  near  Leadville,  W.  H.  Hottle,  age  53, 
a  charge-floor  foreman,  was  crushed  to  death  under  an  elevator. 
There  were  no  witnesses  to  the  accident,  but  it  is  supposed  that 
he  went  under  the  elevator  to  replace  the  control  rope  on  a  sheave 
and  unwittingly  started  the  elevator.  If  he  had  blocked  the  ele- 
vator before  going  under  it  the  accident  could  not  have  occurred. 

Quarries. 

July  30,  at  an  oil  shale  property  in  Garfield  County,  A,  J. 
LoAve,  Mark  Reba,  J.  E.  Botts,  George  Hines,  Frank  Wolter,  Lewis 
Pallice  and  C.  E.  Engel,  laborers,  Avere  riding  in  a  car  on  a  surface 
incline.  The  car  ran  away  and  they  were  dumped  out  and  killed. 
The  accident  was  due  to  carelessness  and  faulty  construction  in 
anchoring  the  sheave  at  the  head  of  the  incline. 

August  5,  at  a  cement  plant  in  Fremont  County,  C.  H.  Bell,  a 
teamster,  attempted  to  disconnect  the  wires  to  an  electrically 
driven  cement  mixer.  He  was  electrocuted.  The  deceased  had 
had  no  experience  with  electricity  and  had  no  business  attempt- 
inor  to  do  electrician's  work. 
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Rochester  tunnel  34 
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Rosse   tunnel    37 
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Ruuttila-Brown  Leasing  Co 42 


54 


INDEX 


S  Page 

Saco    de    Oro    Mining    and    Milling 

Co 34 

Saguache  Eagle  Mining  Co 41 

Salida  Granite  Corporation 46 

Salida   quarries    „.46 

San   Bernardo    mine 42 

Sangre  de  Christo   mine 44 

San  Juan  Cons.  M.  and  M.  Co 42 
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Silver  Mountain  mine 32 
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Teutonic   mine    45 

Texas  Creek  quarry 46 

Thistledown  mine   39 

Toledo   mine 32 

Toltec  mine  42 

Tomboy  Gold  Mines  Co..  Ltd 43 

Tomboy   mine   7,    43 

Tom  Thumb  mine 41 

Tonopah  dredge  No.  1 47 

Tonopah   Placers  Co 47 

Trail  Creek  Mining  Co 31 

Trail    mine    45 

Treasure    Vault    mine 32 
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Tucson  mine  37 

Turner  mine  32 

Two   Lassies  mine 35 

Tymos   Mining-   Co 43 
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ing Co 45 
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United  Gold  Mines  Co 45 

United  States  Gypsum   Co 47 

United  States  Mining  Corp 41,  42 
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United  States  Radium  Corp 39 

United  States  Zinc  Co ..47 

Unit  System  Exploration  Co 43 

Unity   Developing  Co 38 
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Virginia-Colorado  Development 

Corporation     45 


W  Page 

Wabash  Mines  and  Power  Co 38 

"Waldorf   mine    32 

Wallace  K.  mine 29 

Wall   St.  shaft 37 
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Wedge   mine   39 
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Winterset  mine  32 
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X 
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Y 
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Yellow  Bird  mine 45 
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Yellow  Pine  mine 29 

Yellow    Pine   Mines   and   Reduction 
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